Delayed Symptom Development in ein2-1, an Arabidopsis Ethylene-Insensitive Mutant, in Response to Bacterial Wilt Caused by Ralstonia solanacearum.
ABSTRACT Wilt disease caused by the phytopathogenic bacterium Ralstonia solanacearum is poorly understood at the molecular level. The possible roles of salicylic acid, jasmonic acid, and ethylene, compounds commonly associated with the plant response to pathogens, in wilt symptom development were investigated using various Arabidopsis thaliana mutants in a Col-0 background, an ecotype that develops wilt symptoms in response to the virulent GMI1000 strain. Following root inoculation, wilt symptoms were delayed in ein2-1, an ethylene-insensitive mutant, in response to several virulent strains of the pathogen. In ein2-1, bacteria invade the plant and multiply, reaching concentrations slightly lower than those detected in susceptible plants but 1 to 2 logs higher than in Nd-1, an A. thaliana ecotype resistant to strain GMI1000. This delay in disease symptom development of ein2-1 plants suggests that ethylene signaling plays a critical role in wilt disease development. Furthermore, a strong accumulation of transcripts corresponding to PR-3 and PR-4, two ethylene-responsive genes, was observed in susceptible Col-0 plants, but not in ein2-1 and Nd-1 plants, providing additional evidence for a role of ethylene in wilt symptom production. However, this hormone is probably not involved in the establishment of resistance to R. solanacearum, because homozygous ein2-1 plants in a resistant background remain fully resistant to strain GMI1000.